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accompanying each illustration. 

* The philosophical aspect of geology and its unsolved problems are 
emphasized. 

* Historical geology is treated first from the point of view of the history 
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$18,000 Bequest Granted 

To University of Minnesota 

Geology Department 
geology of the 

, 
The department of 

University of Minnesota has been grant- 

ed a bequest in the amount of approxi- 

mately $18,000 from the estate of Mr 

Junior Hayden, a Minneapolis business 

man who was an ardent naturalist, 

amateur photographer, and_ geologist 

Mr. Hayden was a charter member of 

the Minnesota Geological Society, an 

organization with a membership of ap- 

proximately 200 enthusiastic non-profes- 

sional geologists 

During the past two years Mr. Hayden 

contributed nearly two thousand Koda- 

chrome slides of geologic subjects t 

the department of geology at the Uni- 

versit The photographs represent a 

wide and intelligent selectior f subject 

matter fro the National Parks and 

Monu ents of the western states and 

fre r el s imir mps an rol 

ranze ne ddit i ne S casi 

bequest ‘ he 1 , f ' 

mote ne educal I tne eart! 

scien 

Colorful Map of Denver 
Mountain Area Issued 

WASHINGTON, May 23 Publication 

of a new map of the Denver Mountain 

Area, another in the U. S. Geological 

Survey's special series of shaded relief 

maps, was announced today by Sec- 

retary of the Interior Oscar L, Chapman 

This area includes one of the nation's 

most popular winter and summer play 

grounds Discovery of gold in the 
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mountains near Denver was _ probably 

more responsible for the influx of set- 

tlers during the period 1857-1867 than 

any other single feature. Denver, 

Boulder, Central City, Idaho Springs, 

and Fort Collins all sprang up within 

those 10 years. All are shown on the 

map together with several other large 

towns which grew up in the decade that 

followed 

The shading on this map, printed over 

brown contour lines spaced at 500 foot 

intervals, brings out relief in the moun- 

tainous portions in striking fashion. Just 

to the left of the map’s center the 

Continental Divide can be traced 

This new map includes the heart of 

the State of Colorado, from Denver north 

to within about 18 miles of the Wyoming 

border, an area in which more than 60 

percent of the state’s population is con- 

centrated 

Here, too, are portrayed the _ topo- 

graphic features of the Bureau of 

Reclamation'’s Colorado-Big Thompson 

Project for diverting water from _ the 

Upper Colorado River Basin on the west- 

the Divide to the eastern ern slope 

On the reverse side of the map is 

printed a wealth of textual material on 

the Denver Mountain Area, its settir 

and its geologic histor neluding i 
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worn down through natural rocesses 

of erosion until there remained only an 

upland plair Phot courtesy f the 

U. S. Geological Survey 
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Fig. 1 — Cross section showing the location of the District of Columbia in relation to 

the physiographic provinces of the eastern United States. Modified after A. K. Lobeck, 

from U. S, Geological Survey Bulletin 967. 

The 

an area 

on the 

Potomac 

mouth of 

Through it 

the boundary 
mont province 

District of Columbia covers 

of about 70 square miles 
northeast side of the 

River, adjacent to the 

the Anacostia River. 

passes the Fall Line, 
between the Pied- 

and the Coastal 

Plain province. The altitude of 

the area ranges from level 
along the river flats to about 420 

feet at Reno Reservoir in the 

northwestern part. The mean alti- 

tude is abut 150 feet. 

The oldest rocks of this region 
were formed in remote pre-Cam- 

brian time, when the gradual cool- 

sea 

ing of the earth’s molten mass 
produced the ancient granites. 

Later, natural forces within the 

earth caused these igneous rocks 

to be pushed up, bent, squeezed, 

and broken, and through the 

breaks came the magmas of other 

igneous rocks diorite and the 
younger granites. Some of the 
igneous rocks themselves have 

been subjected to such intense 

pressure and heat far underground 
that they have become meta- 
morphic rocks. The resulting struc- 

ture is very complex. 
No record has been preserved of 

geologic events in the District of 

Columbia during the millions of 

years of the Paleozic era and the 
Triassic and Jurassic periods of 

the Mesozoic era. During that 

long interval the very ancient 

mountains once present were grad- 
ually worn down through the 

natural processes of erosion until 
there remained only an upland 
plain. At the end of the Jurassic 
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Fig. 2 — Generalized geologic section across the Washington area, showing the 

relation of the crystalline rocks of the Piedmont province to the overlying sedimentary 
formations of the Coastal Plain province, and the arrangement of the terraces. After 

N. H. Darton, from U. S. Geological Survey Bulletin 967. 

Qt—River terrace deposits (Pleistocene); gravel, sand, loam, unscrted boulders, 

and pebbles. 

Qb—Brandywine formation and Bryn Mawr (?) gravel (Ple'’stocene and Plio:ene?); 

gravel and sand in orange loam matrix. 

Tc—Calvert formation of the Chesapeake group (Miocene); gray or buff to olive 

gre2n sandy clay, marl, diatomaceous earth. 

Tp—Pamunkey group (Eocene), which includes the Marlboro clay member of 
the Nanjemoy formation and the Aquia formation; pink clay, dark sandy 
clay, greensand, marl, and gray to brown sand with ironstone layers. 

Km—Monmouth formation (Upper Cretaceous); dark micaceous sand, generally 

glauconitic, shell marl, and brown sand with ironstone layers. 

Kmg—Magothy formation (Upper Cretaceus); sand, sandstone, and conglom- 
erate, 

Kr—Raritan formation (Upper Cretaceous); clay, chiefly red or pink, and sand. 

Kp—Potomac group (Lower Cretaceous) clay, chiefly pink, red, and gray, sand, 

gravel, sandstone, and conglomerate. 

pC—pre-Cambrian igneous and metamorphic rocks; granite, gneiss, schist, diorite, 

soapstone, and other rocks. 

period this plain was tilted down 
to the southeast. Today, the high- 
er paris of the old plain, the Pied- 
mont Plateau, are rolling hills 

mantled with soils derived from 
the decaying rocks. The north- 
western third of the District of 

Columbia is a part of the Pied- 
mont Plateau. 

In the southeastern part of the 
District the sloping floor of old 

crystalline rocks is covered by the 
unconso'idated Coastal Plain de- 
posits. The oldest of these beds, 

those of the Potomac group, are 

composed of gravel, sand, and 
clay, and lagoons. Following the 
Lower Cretaceous epoch, the 
region was subjected to repeated 

elevations and subsidences. During 

periods of elevation the land was 
eroded; in periods of subsidence, 

deposits of gravel, sand, and clay 
washed down from higher areas 
on the west were laid down in 

the waters. These deposits, like 
the Potomac group, are wedge- 
shaped, thickening toward the 

southeast. In order from oldest 
to youngest they include the Rari- 

tan, Magothy, and Monmouth 
formations of the Upper Creta- 

ceous epoch; the Aquia and Nan- 

jemoy formations of the Eocene 

epoch: and the Calvert formation 
of the Miocene epoch. 

During widespread uplift in the 
later part of the Tertiary period 
and the early part of the Quater- 

nary period of the Cenozoic era, 
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Fig. 3 — Silicified logs found in deposits of the Potomac group (Lower Cretaceous) 

near Fourmile Run, Va. Photo by courtesy of The Evening Star, Washington, D. C., 

from U. S. Geological Survey Bulletin 967. 

the cutting power of the streams 

of the region was increased. Then 

as their carrying power gradually 

lessened with the wearing down 
of the land, their loads of sand 

and gravel were spread over the 
eroded surface of the Piedmont 

and the inland margin of the 
Coastal Plain beds These old 

river deposits, the Brandywine 

formation and the Bryn Mawr (?) 
gravel (Pleistocene and Pliocene? ) 

once covered the entire region 

but now are seen in the District 

of Columbia only on upland rem- 
nants. The ridges that extend from 

American University and Mount 
Alto Hospital northward to Reno 

Reservoir, the high land on which 
Soldiers’ Home is located, and 
Good Hope Hill are parts of this 
old upland plain, or so-called 

Lafayette Plateau. 
In Pleistocene time, when the 

glaciers on the northern part of 
the continent were melting, the 

Potomac Basin was subjected to 
recurrent floods. Then as the 

region gradually rose, the shifting 
waters of the old rivers carved 

terraces in the rocks, especially 
in the soft Coastal Plain beds, and 



Fig. 4—A large dinosaur b-ne discovered 

in the excavation of the deposits of the 

Potomac group (Lower Cretaceous) at 

the McMillan Filter Plant. This speci- 

men is the lower end of the femur, the 

long bone from the hip to the knee. From 

the uppermost end of the bone, where 

it has been fractured, to its bas:, it 

measured Ill!/2 inches, The _ longest 

measurement across the knee bone is 

also 11!/g inches, U. S, Geological Survey 

photo. 

deposited on the terraces new 

Sheets of gravel, sand, and clay. 
The main part of the city is built 
on these terraces. 

The earliest life of which any 
evidence has been found in the 

District of Columbia existed 
about 100 million years ago during 
early Cretaceous time. Animal life 
of that epoch included fresh-water 

mollusks, turtles, crocodiles, and 
huge dinosaurs; among the plants 
were ferns, sequoia, water-lily, 

and grape. Fossil remains from 
later deposits include various mol- 
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lusks, shark teeth, and leaves of 

the oak, elm, sumac, holly, and 
blueberry. 

Of the mineral resources of the 

District of Columbia, stone has 

had a leading part. Gneiss and 
granite quarried near Rock Creek 
and on the banks of the Potomac 
above Georgetown were used in 
early buildings and still are em- 
ployed to some degree. The ex- 

tensive deposits of gravel, sand, 
and clay of the Coastal Plain have 
long been used in the manufacture 

of brick and terra-cotta tile and 

in road building. Also present in 
or near the District are iron ore 
and diatomaceous earth in the 

Coastal Plain area and manganese, 
mica, feldspar, and gold in the 
Piedmont area, but attempts 

made at various times to develop 

these have not been very success- 

ful, generally because of relatively 
low quantity or quality. 

Reprinted in part from U. S. Geological 

Survey Bulletin 967, “The District of 

Its Rocks and Their Geologic 

Martha S. Carr (Washington, 

Columbia 

History”, by 
I ( 1950 | 

Teeth Give Clue To 

Man's Ancestors 

BIRMINGHAM, Eng., May 19 ‘Science 

Service) Getting teeth into the question 

of whether modern man had ancestors 

or cousins in South Africa thousands of 

years ago, Dr. S. Zuckerman, anatomist 

of the Birmingham University Medical 

School here, finds that the teeth of the 

South African fossil ape men resemble 

those of two human types far less than 

they do those of existing apes 

The large-toothed Australian aborig- 

inals and the medium to small-toothed 

ancient Egyptians are less like the 

ancient Australopithecus fossils from 

South Africa than the teeth of the orang 

and gorilla 
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Earth Science Abstracts 
[Selected articles on the earth sciences, appearing in current scientific 
publications, are abstracted here for the convenience of our readers.] 

A SURVEY OF GEOPHYSICS. Friedrich the idea that stratigraphy and sedi- 

Gassmann. Scientific Monthly, Vol. 70, mentation are unrelated to meta- 

No. 6 (June 1950), pp. 358-364. There morphic geology, will be inadequately 

are three chief parts of geophysics trained to study metamorphic rocks in 

the physics of the solid part of the the field. Geologic maps of regions 

earth; oceanography; and the physics characterized by different grades of 

of the atmosphere The physics of metamorphism should be based on 

the solid part of the earth is further stratigraphy. The assignment of the 

subdivided into the physics of the rocks to formations should be based on 

solid earth as a whole; of the outer- the inferred lithology prior to meta- 

most shell; of the earth’s crust. of morphism and should not be based 

the subsoil; and of the soil Among directly on the present lithology. The 

the topics surveyed are the interior student of metamorphic rocks should 

of the earth, gravity, terrestrial mag- be familiar with modern concepts of 

netism, earthquakes and _= applied stratigraphy and sedimentation, such 

seismology, and geoelectricity as deposition in transgressing and 

“ regressing seas, changes in sedimen- 

DESCRIPTION AND SYNTHESIS OF THE tary facies, and time surfaces. Meta- 

SELENIDE MINERALS J. W. Earlev morphic geologists should be familiar 

Am. Mineral., Vol. 35, Nos 5-6 (May- with the textures, mineralogy, and 

June 1950), pp. 337-364. Revised ae. chemical composition of sedimentary 

scriptions of the selenide minerals rocks. When sufficiently large areas 

include some new measurements of are studied, the metamorphic geologist 

specific gravity. new unit cell dimen- should think in terms of the paleo- 

sions, together with X-ray powder data geography and climate conditions at 

for all the species and reproductions the time of sedimentation Stratig- 

of the patterns. Naumannite. agui- raphers and_ students of historical 

larite eucairite. crookesite. berze- geology should realize that their con- 

lianite ingite, clausthalite, tieman- cepts of paleogeography will be in- 
nit innite nroseite. guana- correct if they neglect the wealth of 

itite nd ra naiuatite are data to be obtained from metamorphic 

desi ed rocks Thee facts can be abstracted 

ste from the metamorphic rocks only by 

STRATIGRAPHY AND THE STUDY OF intensive investigations in the field 

METAMORPHIC ROCKS Meattent © by a host of metamorphic geologists 

Billings. Geol. Soc. Am. Bull., Vol. 61, well-trained in sivatigrapny.” 
No. 5 (May 1950), pp. 435-448. “In sg 

recent years many students of meta- TECTONIC THEORY VIEWED FROM 

cks have hecome so pre- THE BASIN RANGES, Chester R. Long- 

occupied with minor structures. struc- well. Geol. Soc. Am. Bull., Vol. 61, No. 

tural petrology, physical chemistry, 5 (May 1950), pp. 413-434. Striking facis 

and granitization§ that the stratig- are presented concerning sedimenta- 

rapt f metamorp! rocks has been tion diastrophism and volcanism 

neglected. There is great danger that in the Basin and Range province and 

the younger men, indoctrinated with a challenge is made of many current 



theories of orogeny for a consistent 

explanation of these facts. The author 

is more concerned with what needs 

to be explained than with explana- 

tions He suggests that horizontal 

transfer of great quantities of sub- 

crustal material may serve to explain 

the problem of orogeny, but finds no 

convincing explanation for such 

transfer. All geophysicists will do well 

to bear in mind this synthesis of 

knowledge concerning the Basin and 

Range province C.W.W 

° 
o° 

THE EARTH'S MAGNETISM. A. E. Ben- 

field Scientific American, Vol. 182, 

No. 6 (June 1950), pp. 20-24 Two 

theories attempt to account for the 

primary magnetic field of the earth 

P. M. S. Blackett proposed that a 

magnetic field is produced by a rotat- 

ing body simply by virtue of its rota- 

tion In supporting this formerly 

proposed theory, he points out an 

apparent fixed ratio between the rota- 

tion and magnetism of the astronom- 

ical bodies with the measurable 

magnetic fields (of the earth, sun, and 

star “78 Virginis’). It does not account 

for the drifting of the poles, the com- 

plex shape of the field, and the dif- 

ference in alignment of the north and 

south magnetic poles and the axis 

of the earth’s rotation. The Elsasser- 

Bullard theory assumes that the 

earth's main field is caused by electric 

currents in the liquid of the earth's 

core, which has enough heat in its 

radioactive content to produce con- 

vection currents in the liquid of the 

core. This theory explains the drifting 

of the earth's field by eddies in the 

convection currents near the surface 

of the core It does not explain the 

alternation of the magnetic fields of 

stars and the polarity of the earth, 

but is perhaps the most likely theory 

yet suggested. Possible tests for these 

two theories are discussed 

oe ° 

THE GREAT METEOR OF 1947 Otto 

Struve. Scientific American, Vol. 182, 
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> No. 6 (June 1950), pp. 42-43. On Feb. 

12, 1947, a small asteroid crashed to 

earth in the Sikhota-alin Mountains 

of Eastern Siberia. The largest of the 

more than 100 craters, formed over an 

area of about one square mile, were 

about 30 to 40 feet deep and as wide 

as 75 feet They were produced by 

masses 30 tons in weight, and 6 feet 

in diameter. The entire meteor weighed 

about 1000 tons and had a diameter 

of about 30 feet Meteoric iron, from 

tiny specks to pieces several h indred 

pounds in weight, were found ver 

an area of several square miles 

oe : 

THE JADEITE PROBLEM. Part II. Hatten 

S. Yoder, Jr. Am, Jour. Sci., Vol. 248, 

No. 5 (May 1950), pp. 312-334 Ex- 

periments in the attempted crystal- 

lization of jadeite are reviewed. The 

structural analysis of jadeite leads to 

the conclusion that it is a pyroxene 

with the type structure of diopside. It 

is suggested that the field of stability 

probably lies in a low temperature 

region (below 800 C.), and that 

volatiles are necessary to promote its 

t may be depend- formation. Further, 

ent on high pressure or may be 

hydrous. A list of over 100 references 

is included 

oe ° 

THE ORGANIZATION OF SEDIMENTARY 

ROCKS. E. C. Dapples, W. C. Krumbein, 

L. L. Sloss. Jour. Sed. Petrology, Vol. 

20, No. 1 (April 1950), pp. 3-20. A pro- 

posed classification is designed for 

rapid determination of sedimentary 

rocks It organizes sediments into 

associated and intergrading groups, 

establishes a system of nomenclature 

which permits recognition of the group 

to which a sediment belongs, provides 

a system of identification of sediments 

based upon observable fundamental 

properties, and builds the identifica- 

tion system as much as_ possible 

around simple tests and the use of 

the binocular microscope in order to 

permit rapid identification of cuttings, 

crushed samples, and hand specimens 
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THE NOMENCLATURE AND CLASSIFI- 

CATION OF SEDIMENTARY ROCKS. 

John Rodgers. Am, Jour, Sci. Vol. 248, 

No. 5 (May 1950), pp. 297-311. Sedi- 

entary rocks may be classified into 

purely descriptive and analytical 

descriptive, purely genetic and opera- 

tional genetic classifications. No one 

classification can serve all purposes 

Field workers need primarily a purely 

descriptive classification and labora- 

tory workers an analytical classifica- 

tion, The author suggests that a 

continuous variable type of classifica- 

tion, expressed entirely by measured 

parameters instead of rock names, 

would provide a precise and objective 

designation of rocks in terms of their 

properties. 

Plastic Maps Present U. S. A. In Three Dimensions 

Fig. 1—The master model 

A vivid, three-dimensional perspective 

may be obtained from a new, full-color 

Vinylite plastic relief map of the United 

States. Molded in this strong, washable 

plastic, the map costs far less than 

conventional relief maps of _ plaster, 

which are fragile, very heavy and usually 

custom built From a carefully built- 

up master model of clay (Fig. 1), a 

reverse map of plaster is made to serve 

as a mold. A sheet of Vinylite plastic 

on which the map has been printed is 

placed over the mold, then heated and 

pressed into the mold. In a few seconds 

the flat plastic sheet becomes a detailed 

relief map. The mountains and valleys 

can be seen and felt. The plastic map 

measures 64 inches wide by 40 inches 

deep large enough to be seen from 

the back of a classroom but weighs 

only two and one-quarter pounds, One 

Fig. 2.—The plastic relief map 

inch of the map equals 50 miles. The 

vertical exaggeration, found on all relief 

maps, is 20 to 1; it emphasizes relief 

features peaks and valleys as do 

the 11 brilliant colors in which the map 

is lithographed. A frame of the same 

durable material as the map itself is 

grommeted so the map can be hung 

easily from four small nails (Fig. 2). 

It is useful in the office or conference 

room as well as the classroom, Dust 

and fingerprints can be easily wiped 

off the map with a damp cloth. Con- 

venient to move and easy to _ install, 

the map is delivered in a sturdy carton 

which serves also as a storage case. 

This relief map of the United States 

is made by Aero Service Corporation, 

236 E. Courtland St., Philadelphia 20, 

Pa. The retail price is $37.50. 



Ohio Coal Geology Laboratory Dedicated 
COLUMBUS, O., May 20 

ceremonies marked the formal opening 

Simple 

on May 20 of the U. S. Geological Sur- 

vey’s new Coal Geology Laboratory, 

located in Orton Hall on the campus 

of the Ohio State University, Columbus, 

Ohio. 

Of the few laboratories in the world 

designed to carry on coal research re- 

lated to geology, the Columbus labor- 

atory is one of the most completely 

equipped. Space for the laboratory was 

provided and remodeled by the Ohio 

State University to accomodate scientific 

equipment and the personnel, which are 

provided by the U. S. Geological Survey 

The dedication of the laboratory was 

attended by members of the Ohio State 

University, Battelle Memorial Institute, 

Geological Survey of Ohio, U. S. Geologi- 

cal Survey, and coal geologists and 

technologists from many parts of the 

eastern United States 

The laboratory is intended to advance 

the U. S. Geological Survey's diversified 

national program for the study of coal, 

both through original fundamental re- 

search on coal and through the _ in- 

vestigation of problems encountered by 

Geological Survey parties working on 

coal in the field Emphasis will be 

given also to basic problems, such as 

the classification of coal, the nature 

of the fossil plants that make up coal, 

and factors of decay that influence coal 

formation 

Studies to be undertaken at the Coal 

Geology Laboratory have numerous 

practical applications, Survey officials 

pointed out. In mapping coal beds, and 

in determining coal reserves, for ex- 

ample, geologists and engineers must 

know exactly how far each coal bed 

extends, and must be certain not to 

confuse one coal bed with another oc- 

curring in the same sequence of rocks. 

The use of plant microfossils, such as 

spores and pollen grains, is of increasing 

importance in providing clues to the 

identification of coal beds, and thus 

aids directly in the calculation of coal 

reserves 

Similarly, the plants that make up 

coal may be quite different in their 

internal composition, and may alter dif- 

ferently during the processes of partial 

decay and chemical change that attend 

coal formation These diverse charac- 

teristics may explain certain differences 

in the chemical analyses and utilization 

properties of coal If a geologic clas- 

sification of coal according to the type 

of plant material it contairs can be 

formulated through study in the new 

laboratory, the field search for coal suit- 

able for 

greatly tacilitated 

different purposes will be 

Floods Threaten Pacific Northwest 
Above 

accumulations in the 

WASHINGTON, May 10 

normal snow 

Pacific Northwest threaten dangerous 

floods in the event of sudden and pro- 

longed warm weather, according to the 

April issue of the Geological Survey's 

Water Resources Review. 

Most of the mountain streams in the 

Pacific Northwest have not yet begun 

to rise However, because of the high 

water content of the snowpack, the total 

volume of the spring runoff is expected 

to be large A gradual, orderly snow 

melt will result in a long but not unduly 

high spring peak But prolonged high 

temperatures, especially if accompanied 

by rainfall, may cause damaging floods 

The situation on the Kootenai River 

in northern Idaho is critical, and flood 

warnings have been issued 

“Major floods have already occurred 

in the North Central States and in Mani- 

toba and Ontario,” it was pointed out 

‘Red River of the North at the inter- 

national boundary was reported to have 

reached the highest stage since 1826, 

and peak discharge of the Missouri 

River at Sioux City was greater than 

in 1943.” 
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TEACHING THE EARTH SCIENCES 

IN THE SECONDARY SCHOOLS 
[PART TWO OF A THREE PART REPORT] 

JEROME M. EISENBERG 

The following report is based upon 

the papers and discussion presented at 

the Conference on the Teaching of the 

Earth Sciences in the Secondary Schools, 

sponsored by the Earth Science Institute, 

and held at Boston University, March 

17-18, 1950. The discussion was recorded 

by Miss E. Louise Jewell Both the 

papers and discussion have been edited 

and condensed in part by the Editor in 

order that we may present the entire 

re 

Prir 1 irtic int rt Twi 

‘ he Conference 1 t were 

C. W. Wolfe, Chairman of the Confer- 
; 5 ‘ 

ence, Boston University, Boston, Mass 

ORGANIZATIONAL WORK IN EARTH 

SCIENCE EDUCATION 

THE PLACE OF THE COLLEGE 

AND LARGE MUSEUM IN 

EARTH SCIENCE EDUCATION 

By C. S. HURLBUT, JR. 
Harvard Universily 

There are two different ways of 

teaching in a museun 1) by exhibits 

and (2) in classes As far as possible 

the material covered in classes should 

tie in with exhibits and these in turn 

with things with which the children 

are familiar; for example, an exhibit of 

andalusite with some spark plugs made 

from it, or asbestos fibers in the matrix 

with fabricated products such as cloth, 

insulating material and shingles 

Many museums illustrate the uses of 

natural substances by lacing mineral 

fragments against natural | grounds 

John S. Barss, Phillips Academy, 

Andover, Mass 

Robert H. Carleton, National Science 

Teachers Association, Washington, D. C. 

David M. Delo, American Geological 

Institute, Washington, D, C 

C. S. Hurlbut, Jr.. Harvard University, 

Cambridge, Mass 

Arthur Montgomery, Harvard Univer- 

sity, Cambridge, Mass 

Donald B. Stone, Mont Pleasant High 

School, Schenectady, N. Y 

Hugh Templeton, New York State 

Albany, N. Y 

George Wilson, Quincy High School, 

Quincy, Mass 

Education Dept ; 

‘o illustrate the production of iron a 

blast furnace may be shown with a 

ribbon leading from it to the drawing 

of an iron mine and a specimen of iron 

ore; another ribbon to a coal mine and 

a chunk of coal; and a third ribbon to 

a limestone quarry and specimen of 

the rock In general, the closer an 

exhibit can be correlated with sub- 

stances encountered in every-day ex- 

periences, the greater appeal it will 

have for the teen-aged child 

Some museums have exhibits of 

minerals in their natural surroundings, 

which appeal to the high school age. 

The New York State Museum in Albany 

has a large exhibit of this type showing 

fluorite crystals projecting into a cavity 

as they were found in place Other 

exhibits of caves from the mining 

districts ¢ f Missouri with crystals of 

calcite, dolomite, galena, sphalerite and 

chalcopyrite show the relations of these 
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minerals to one another as they formed. 

Another thing that science museums 

can do it is to have things that “go”, for 

they bring people back over and over 

again. I hope that the Boston Museum 

of Science will prove to be of this type. 

For example, in the present temporary 

exhibits a Geiger counter can be moved 

over a case of minerals and the radio- 

active specimens located unerringly. In 

museums with small rooms there can 

be exhibits which, on pushing a button, 

are«explained by a recorded voice. At 

the Academy of Natural Sciences in 

Philadelphia there is an excellent ex- 

hibit of fluorescent minerals, in which 

this device is employed. A voice tells 

you what you are going to see, what 

you are seeing, and what you saw. 

This museum might serve as a model 

for other museums in the teaching of 

earth science. Its system of teaching 

came about only after considerable re- 

search in determining what science was 

taught in the school curriculum and how 

it could be supplemented, Exhibits were 

arranged in several branches of science 

and classes were organized which used 

these exhibits as demonstrations Five 

different classes are now conducted 

regularly in earth science, and pupils 

are brought to the museum from elemen- 

tary and junior high schools. Instruc- 

tors, supplied by the museum, talk with 

them in a classroom and, with the use 

of movies, models and specimens, teach 

them some of the basic concepts of 

the geological sciences After about 

twenty minutes in the classroom they 

are taken into the museum proper, 

where the instructor shows them more 

specimens dealing with the same _ sub- 

ject. Some groups come back to the 

museum about every three or four weeks 

to study different subjects 

Although the Harvard 

Museum is a professional museum, not 

University 

geared to the secondary school level, 

we do some work in geologic education 

Hardly a day goes by without some one 

coming in or writing for information 

Specimens arrive, too, for identification 

We have a “meteorite” about every two 

r about twenty-five a year, weeks, ( 

but not one real one has come in during 

the twenty years I have been at Harvard. 

We have some specimens which are too 

large to put on the floor, so we made 

a rock garden with them in the Museum 

yard. A teacher in a Cambridge school 

came in to ask about the wonderful 

“dump” from which the children had 

been collecting. She had about ten 

youngsters with her, and each had with 

him his specimens collected from the 

“dump”. 

Harvard is fortunate in having dupli- 

cate mineral specimens, enough to be 

able to give away many teaching col- 

lections. Collections of fine specimens 

are loaned to high school and other 

teaching museums in New England, and 

in this way we indirectly contribute to 

earth science education. Harvard has 

a responsibility in the field of geologic 

education, although perhaps it does not 

recognize it; that of the training of 

earth scientists to teach at the high 

school level 

Earth Science Education and the 

American Geological 

Institute 

by DAVID M. DELO 
American Geological Institute 

The Earth Science Institute is to be 

congratulated on planning this Confer- 

ence I am delighted to participate in 

it, representing the American Geological 

Institute, which is a brand-new organ- 

ization. The A. G. I. grew out of a six- 

year period of discussion in professional 

geology, beginning back in 1942 This 

finally resulted in the A. G. IL, which is 

to geology what the American Institute 

of Physics is to physics. Its membership 

is comprised of the national geological 

societies, having a total membership of 

about ten thousand, crossing out any 

duplication. None of the societies have 

sacrificed their individual independence 

or freedom of action. The A. G. I. is set 

up to do those things which can best 

be done by cooperative action. We are 

an agency of the National Academy of 

Sciences; and the National Research 
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Council has given us headquarters in 

the N. R. C. building in Washington. 

The organization of the A. G. I. pro- 

vides for an education committee, and 

that committee has come forward with 

a program that I want to describe to 

you very briefly. It has been approved 

by the Board of Directors, composed of 

members from each of the _ eleven 

societies which make up the organiza- 

tion. It has four points: 

a) The training of professional geol- 

ogists. 

b) the utilization of geological mate- 

rial in general education at the college 

level. 

c) The utilization of geological 

material in the curricula of junior and 

senior high schools. 

d) the role of geological material 

in the education of potential teachers 

in fields other than geology, and as 

supplementary material in the teaching 

of these fields; and the methodology of 

teaching geology, particularly at the 

more elementary levels 

We can not, because of limited staff 

and resources, carry on local programs 

in any sense. We are delighted to en- 

courage programs such as the Earth 

Science Institute is holding here today. 

We want to cooperate with state geol- 

ogists, with local geological and other 

societies, and with science teachers and 

their organizations in particular 

The A. G. I. is publishing within the 

near future a catalogue of all the 

geological guidebooks which we have 

been able to locate, We are also bring- 

ing out a bibliography of relatively non- 

technical books for non-specialists, like 

the “Rock Book”, up to the level of 

elementary texts. The list covers not only 

geology, per se, but earth science as a 

whole It is available teachers of 

science in senior and junior high schools 

who are looking for references which 

the children can read and understand 

We feel that the A. G. I. can assist in 

planning programs can work with 

regional and national organizations, and 

can in general serve as a sort of center 

for dissemination of information along 

these lines 

The National Science Teachers 

Association and Earth Science 

Education 

by ROBERT H. CARLETON 

National Science Teachers Association 

The National Science Teachers As- 

sociation is a voluntary organization of 

over 5000 members: teachers and others 

interested in science education at all 

levels of instruction and in all fields of 

special interest. At the college level the 

principal appeal is to teacher training 

and those concerned with science in 

programs of general education. 

The Headquarters of the N. S. T. A. 

are in Washington, D. C., where the 

National Education Association provides 

office space and facilities and thus far 

a sizeable grant-in-aid each year. The 

N. S. T. A. has nearly 50 affiliated 

groups of science teachers organized on 

a local, state, regional, or national basis. 

In addition, N. S. T. A. has effective 

working relations with many other 

groups, such as the American Chemical 

Society, the American Geological Insti- 

tute, and so on. In all, contacts are 

thus provided with five to fifteen thou- 

sand or more science teachers. 

The N. S. T. A. has at the moment 

three chief media for reaching these 

science teachers: the journal of the 

Association, our packets of science in- 

formation, and a series of publications 

giving practical ideas and suggestions 

for science teaching today 

The journal of the N. S. T. A., The 

Science Teacher, has only recently be- 

come the property of the Association 

and we are now on the outlook for 

manuscripts for articles. We would wel- 

come some from members of the Earth 

Science Institute there is need, for 

example, for practical articles telling 

a fourth grade teacher how to take a 

group on a field trip within easy reach 

of the school; suggesting to the ninth 

grade teachers of general science how 

to teach a unit on one or another aspect 

of geology; describing the construction 

of teaching aids and models relating to 

various phases of earth science 
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These suggestions are offered in the 

belief that the best way of promoting 

more and better teaching of earth 

science is through the existing science 

curriculum and the direction in which 

it seems to be moving. I do not believe 

that it is moving toward specialized 

courses in earth science as such. On the 

contrary, I believe that it is moving 

away from water-tight compartments 

and toward greater generalization. Per- 

haps your job is to help the chemistry 

teacher, for example, introduce more 

earth science into the chemistry course 

and so for the relations of earth science 

and biology, physics, and general science 

The N. S. T. A. can and wil help by 

opening the pages of its journal to such 

articles 

However this is not to say that 

there is no place for specialized courses 

at the secondary level. I am confident 

problems as of about equal importance 

today (1) the need for more effective 

and more function science educatior 

for every pupil from ide ne n 2) 

the need for better methods of discover- 

ing students who are talented in science 

and for stepping up the level and quality 

of instruction for these talented people 

The second N. § I \. service ti 

teachers packets of science informa- 

tion is nearing the end of its third 

year. Recognizing that it is a big problen 

for teachers to keep up with the cutting 

edge of science, we have been tapping 

many sources of free supplementary 

teaching materials, such as_ booklets, 

pamphlets, charts, and samples of pro- 

ducts. Coming chiefly from scientific 

industries, these materials are reviewed 

by an Evaluation Committee and those 

which are approved for distribution are 

assembled into packets and sent te 

N. S. T. A. members about four times 

a vear To date 12 packets and nearly 

three-quarters of a million copies of 

some eighty titles have been distributed 

And the earth sciences have not been 

neglected Examples of literature fron 

this area sent out in the packets include 

minin and reprints of ar rticle or 
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Careers in Geology.” There is room 

and need for more packet material 

in these fiields: and you can help by 

bringing the N. S. T. A. packet service 

to the attention of industries growing 

out of the earth sciences and their 

applications 

We are just launching our series of 

bulletins devoted to Science Teaching 

Today. With emphasis on the practical 

and “how to do it” type of material, 

booklets in the series will offer sug- 

gestions and ideas for teachers at all 

levels of instruction and in all fields of 

science And here is where we would 

welcome a lot of help There is room 

for extensive collaboration in the prep- 

aration, production, and promotion of 

these booklets Perhaps some of you 

have classroom-tested units in eartl 

offered as a scienc whicl could he 

professional contribution for distribution 

tl ug the N Ss | \ Perhaps the 

YS ] A ind the | th Science Insti- 

tute could collaborate n the a tior 

ol 1 series f teachir des A nit 

on Teaching Sol Conservation for 

xa i€ ont Tié ? ether pring es 

[rol in) fields I Sé nce ind 

perhaps the related prin les of hvsics 

r che st! \ 1 stick in tl pu Is 

ind bett yy such a proble ipproacl 

ind int out their applications 

l conclusion, I think we will agree 

that fundamentally the reatest con- 

tribution science teaching can make for 

all the pupils lies in its methods and its 

attitudes If so, I don’t know a better 

place to get the “feel” of science 

that is, science as methods and attitudes 

than in the story of earth science, 

the science of earth, water weather, 

and sky 

Secondary Earth Science 

Education Through 

The Earth Science Institute 

by C. W. WOLFE 
Earth Science Institute 

The Earth Science Institute has been 
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ship is concerned, whose interest is 

primarily in earth science education. It 

was organized to spread interest in and 

knowledge of earth science among 

people of all ages and all walks of 

life. The Conference today is an out- 

come of the purpose of the Institute. 

We hope that in the future other types 

of work in earth science education can 

be done. 

The headquarters of the Institute are 

at present in the home of the Executive 

Secretary, in Revere, Mass. We hope 

that in the future a vital Earth Science 

Institute building may be built some- 

where in Boston, or anywhere it may 

seem best. Our education work requires 

a home from which such things as visual 

aid materials and teachers’ programs 

might be made available; a building in 

which exhibits would be present for 

people to learn more about things at 

the level of which Dr. Hurlbut spoke. 

This is part of the dream of the Earth 

Science Institute: to make earth science 

a living subject 

At present, service to members in- 

cludes a library of over 600 volumes on 

all phases of earth science, which may 

be tapped by writing to the Executive 

Secretary 

The Earth Science Digest, sent to 

all members, includes short articles on 

interesting aspects of geology as well 

as a digest section with summaries of 

various articles of worth in geology that 

have appeared in other periodicals in 

recent months 

The Earth Science Institute is now 

in the process of sponsoring a series of 

booklets on various subjects in earth 

science which will be published as 

Special Publications “The Cave Book” 

and “A Glossary of Mineral Species” 

will probably be the first two titles to 

be issued The Institute is a projected 

service idea of mak available to 

teachers, clubs, and the general public, 

a series of relatively non-technical guide 

books for field trips We hope to put 

out in cooperation with the National 

Science Teachers Association a number 

of study pamphlets such as one on run- 

ning wat suggesting what the teacher 

can use as background material, what 

visual aids are available, etc. We hope 

to do these things as soon as time 

and finances permit. It is hoped that 

we will have available visual aid units 

such as those described by Miss Water- 

man of the Children’s Museum: collec- 

tions of minerals, rocks, fossils, and other 

types of geological material. 

The total purpose of our Institute is 

to make earth science intelligible, inter- 

esting, and worthwhile to everyone. If 

we can be of service to you at any time 

by giving information or in any other 

way, we will be only too glad to hear 

from you. 

[End of the March 17th session] 

MARCH 18, 1950 

MECHANICS OF EARTH SCIENCE 

EDUCATION 

The Earth Science Curriculum In 

New York State 

by DONALD B. STONE 

Mont Pleasant High School, Schenectady, N. Y. 

Earth Science, by that name, has 

been taught in the secondary schools 

ff New York State only since 1939. 

However, its predecessor Physical Geog- 

raphy or Physiography as it was also 

known, was a part of the curriculum for 

a great many years, and until shortly 

after the first World War it was a 

popular high school subject not only 

in New York State, but throughout the 

country. With the advent of General 

Science some of the teaching material 

of Physical Geography became ab- 

sorbed in this subject, and there was a 

resultant decline in Physical Geography 

as a part of the curriculum. 

Even though the philosophy and ob- 

jectives of education have undergone 

considerable change during the _ past 

quarter century, the study of Physical 

Geography, now called Earth Science, 

has remained in the New York State 

curriculum because of its recognized 

value in contributing to the general 

objectives of education. 
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The committee that was appointed to 

revise the Physical Geograpl syllabus 

considered integrating the subject matter 

with the other sciences, but was of the 

opinion that there is justification § for 

offering a one-year course in Physical 

Geography The ter Earth Science” 

was agreed upon as being more appro- 

priate than “Physical Geography” since 

the outline, as developed by the com- 

mittee, included materials not commonly 

found in Physical Geography courses 

The cours in Earth Scienc? as now 

taught is a one-year subject recommend- 

ed for the eleventh and twelfth years 

It assumes that the pupil has had 

General Science in the lower grades, 

and certain topics in Farth Science that 

are also treated in General Science have 

i different emphasis 

The Earth Science course s divided 

into four main units, each unit propos- 

ing definite problems and activities. The 

first tern composed f two units 1s 

devoted entirely to the field of Geolog 

both physical and historical. Throughout 

the teaching of these units the relation 

of the geological processes to man are 

included. Cause and effect relationships 

and logical sequences of events are 

emphasized. For example, the first unit 

is concerned with the action of external 

and internal forces which are changing 

the earth The second unit aims to 

show that the changes, which have 

been studied in the first unit as now 

taking place, have also gone on in the 

past. The second term begins with the 

study of the earth in its relation to the 

other bodies of the universe, and at- 

tempts to give the pupil some under- 

standing of the nature of these heavenly 

bodies and at the same time enable 

him to appreciate the vastness of the 

universe The course concludes with a 

study of the factors that are basic to 

an understanding of the daily weather 

changes, as well as of those that control 

climate 

The four units of the course are s 

arranged that the first and second term's 

different 

topics that the work may be taken as 

work deal with sufficiently 

parallel courses in the same half-year 
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if the pupil’s program will be benefited 

For its cultural values it sometimes is 

advisable to accept a single term’s work 

in this subject in rounding out a course 

of study 

The syllabus committee mentioned 

before further believed that here would 

be a course of study that offered a 

wealth of information, both from a 

practical and cultural point of view as 

well as one of permanent value Its 

content relates to the pupil’s every day 

life and surroundings. This gives reality 

and concreteness to the work because 

the pupil’s own observations and experi- 

ences are utilized. For this reason much 

of the syllabus material has been drawn 

from the general principles of the geo- 

logical sciences, and some from astron- 

omy and meteorology The basic prin- 

ciples of these sciences are of particular 

value ind interest to a  higl school 

pupil As mentioned before eneral 

science is the only prerequisite A 

knowledge f advanced high school 

mathematics is not necessary for a pupil 

to appreciate and understand the nature 

is physical world as presented in 

our Earth Science outline. The course 

provides a richness of material for all 

pupils in general 

The laboratory and field work is an 

important part of Earth Science New 

York State requires a minimum of 

30 laboratory exercises. In many schocls 

the pupils are equipped with individual 

sets of minerals and rocks which they 

can handle and test for themselves 

Topographic maps are used _ profusely 

as laboratory exrecsies in the study of 

physiographic forms The reading of 

weather instruments (‘some of which can 

be made in the school shop) and the 

constructing of weather maps help to 

develop an understanding of the ways 

of the weather 

GROWTH OF EARTH SCIENCE 

The registration in Earth Science has 

never been large as compared to the 

other high school sciences, although in 

the school in which I teach it has al- 

ways exceeded that of any of the other 
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sciences. However, during the past four 

years the subject has shown a four-fold 

increase in New York State as evidenced 

by the number of Regents Examination 

papers written in the subject during this 

period To quote Mr. Hugh Templeton, 

New York State Supervisor of Science 

in his Science Letter 4 of March 1949: 

‘There are probably several reasons 

contributing to this reversal of a previous 

trend Many teachers were trained in 

neteorology during the war and have 

discovered its worth and interest. Geol- 

ogy is an uncrowded occupational field 

and nost evidence ndicates an ex- 

yansion in the field of meteorology. Earth 

Science is a valuable course which con- 

‘ itself with immediate experiences 

of re people than any of the other 

hig chool sciences except Biology 

Unfortunately, fewer science teachers 

are epared in this area than in the 

ot e major science areas 

vy opinion the greatest factor 

ré y] for the iratively low 

enrollment in secondary school Earth 

Science has been the ick of adequately 

trained teachers in this field In New 

York State it has been common practice 

to draft teachers from the other sciences 

and metimes fi her fields of 

study, to teach one or two classes of 

Earth Science even though they did not 

have the necessary training or interest 

to do a finished job. Results have often 

been poor and in many cases the sub- 

ject has been dropped from the curric- 

ulum Few geology majors enter the 

field of secondary education and often 

those who do are unable to adapt their 

specialized training to high school level 

From what ranks then are we to recruit 
> 

our Earth Science teachers’ There is 

a real need for the institution of an 

adequate Earth Science course to supple- 

ment other science courses in teacher 

training and liberal arts colleges, and 

fortunately some institutions have re- 

cently inaugurated such a course 

EARTH SCIENCE FOR NINTH 

YEAR PUPILS 

During the school year of 1948-49 one 

high school experimented in giving Earth 

Science to selected ninth year pupils in 

place of the usual general science course. 

It was felt that if this experiment 

proved successful it would enable 

science-talented pupils to complete a 

four year sequence in the advanced 

high school sciences. There was nothing 

to prevent the experiment being made 

with any of the advanced sciences, but 

it was believed that Earth Science was 

the best choice 

The course is being continued this 

year on the same basis. Fifteen other 

schools are also giving Earth Science 

to selected ninth year pupils this year, 

and others are planning to inaugurate 

the course next year 

However, there is no feeling on the 

part of the State Education Department 

that Earth Science in general should be 

reduced to the ninth year level. This is 

simply a step towards giving more of 

the advanced sciences to specially 

talented pupils 

DISTRIBUTION BY GRADE AND 

CURRICULUM 

It was stated earlier that the Earth 

Science Syllabus was planned primarily 

as an eleventh and twelfth year sub- 

ject However it need not be confined 

to this level and statistics in New York 

State show that the enrollment has 

been widely distributed over all three 

Senior High School grades: In Septem- 

ber 1948 the enrollment, reading from 

highest to lowest was as follows: 

llth grade 43 

12th grade 32 

10th grade 22 

Sth grade 3 

In September 1949 with an increase 

in ninth grade enrollment as previously 

described, the picture was as follows: 

llth grade 35 

12th grade 31 

10th grade 19 

9th grade 14 

In my own school, which is a three 

year Senior High School, the greatest 

percentage of Earth Science pupils are 
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in the tenth year, followed by the twelfth 

and eleventh years respectively 

Earth Science is an elective subject 

and is available to pupils in all curricu- 

lums. Because of its cultural value, and 

widespread appeal it, if properly taught, 

attracts pupils of varying levels of intel- 

ligence from the highest to the lowest 

This presents a definite problem to the 

teacher. Our syllabus has been designed 

to meet individual differences of pupils. 

Suggested problems for discussion and 

also the activities show a wide range 

of difficulty 

syllabus are indicated as optional. In 

Certain portions of the 

my own case I have kept the course 

on a high level with a lower standard 

of achievement accepted for pupils of 

lesser ability It so happens that at 

present 82 of my pupils are enrolled 

in the College Preparatory course, but 

this has not always been the case. In 

schools where the great majority are 

drawn from _ non-college preparatory 

pupils the course must be geared lower! 

with added projects for the _ bette 

students 

VALUES OF EARTH SCIENCE 

The value of this course to pupils of 

all levels of intelligence has proven it- 

self many times over, In my personal 

experience it has been a_e source of 

great satisfaction to constantly come 

in contact with former pupils, in all 

walks of life whi remark Earth 

Science was the best course I had in 

high school.” During the war pupils 

returned from the armed services to 

relate that they had chosen certain 

branches such as meteorology, naviga- 

tion or map making because of an 

interest first aroused in their Earth 

Science course 

There is much justification for Earth 

Science in the secondary schools It 

provides the pupil with an understand- 

ing of his natural environment and 

gives him an enduring interest that 

often continues for life Travel be- 

comes more enjoyable and meaningful 

An understanding of the physical fea- 

tures of the earth is of frequent prac- 
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tical use in such occupations as forestry, 

farming, mining, navigation and many 

others It further provides a person 

with a firm foundation for economic, 

human, and political geography 

I feel fortunate indeed in being an 

Earth Science teacher in New York State 

where this subject has never lost its 

identity, and I profoundly hope that this 

Conference will bear fruit in the further 

promotion of secondary school Earth 

Science in New York as well as all 

other States 
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DISCUSSION 

Floor: How much time per week is 

devoted to the study of earth science; 

i. e. how much recitation and how much 

laboratory 

Mr. Ston2: The cours> meets da 

five days a week, with one period out 

of the five devoted to laboratory worl 

In New York State, however, there is 

nothing in the state requirements that 

would hold a_ teacher to day-by-day 

procedure A teacher would be en- 

couraged to use the periods for a whi 

week for laboratory work if he wanted 

to do sO 

Floor: Have you incorporated any field 

trips in this study? Also, if you have 
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different lab assignments how do you 

separate the different abilities of the 

students for special projects such as 

you mentioned how do you differen- 

tiate between those of different abilities. 

If you have definite lab assignments do 

they all do them? 

Mr. Stone: Each pupil is given the 

same materials and same problems in 

lab work The teacher has to use his 
1 

own judgment Some will be poor, un- 

able to finish or to do a good job; how- 

ever, the better ones finish it up im- 

mediately and do as good and as com- 

plete a job as you would find in any 

other subject and I find additional 

things for them to do extra projects 

I don't mean always making things; 

often s writing up things, giving them 

special assignments t LOOK up some 

particular subject The poor students 

sort f coast along What I actually 

a Ve tne iSSII k for the 

ident wl is not le to do as 

wel s others 

Flocr: Who s te I the earth 

science teachers 

Mr. Stone: In my ow case, my col- 

was ge When I 

juated there were ne bs so I turned 

to tl next best thing teaching Not 

teachers of eart science have 

been trained for that I picked out the 

est earth science teachers in New 

York State and when I say best, I 

mean best by the results of our regent’s 

examination: on the basis of answers 

to that examination you can tell 

whether they have been well taught 

Of the 25 “best” four are teaching 

biology and earth science; three are 

teaching physics and earth science; one 

is teaching chemistry and earth science; 

are teaching chemistry, physics 

and earth science: two are teaching all 

fou sciences one is teaching earth 

science, geology and general science. In 

ost cases, then they ire teaching more 

thar ne science; and in looking up 

the record I find, for example, that the 

ne teaching the four sciences had 18 

hours in biology, 8 hours of chemistry 

S | s f chemistry and 12 hours of 

‘ r s certainly a well-rounde¢ 

background, On the other hand, three 

of these teachers have had no geology 

at all. The reason for their success is 

that they are natural-born teachers. 

Dr. Delo: In what institutions do these 

teachers get their training teachers’ 

colleges or liberal arts colleges? 

Mr. Stone: Mostly liberal arts col- 

leges. We are beginning to get teachers 

having six hours of earth science since 

some teachers’ colleges are adding to 

their curriculum. The requirements for 

the Albany State Teachers College, 

Which is a four-year college, include a 

course in general geology, a course in 

the geology of New York State, and a 

course in earth science, 

Dr. Wolfe: One thing I would like to 

know is this: if the student is to get an 

all-around education because he _ will 

teach more than one thing, how is he 

going to take twelve to eighteen hours 

if education subjects which he is sup- 

posed to have but which probably don't 

do him a bit of good? I! have students 

here taking geological subjects but they 

don’t have time to take practice teach- 

ing, psychology of learning, etc The 

question is how are we going to prepare 

teachers to teach these subjects ade- 

juately and also give them education 

courses? 

Floor: I am a physics major who also 

got into education the way Dr. Stone 

did; and I have the physicist’s attitude 

towards orientation We do get the 

combination of young men coming into 

the science field, any quantity of them, 

with as much as eighty hours of science 

and still having eighteen hours in educa- 

tion. We now require five years in our 

State, and I cannot understand why we 

don’t have more hours in science 

Dr. Wolfe: Eighty hours would be 

two-thirds of the entire liberal arts 

course 

Floor: Many place have varying re- 

quirements from twelve to twenty 

hours of education 

Dr. Wolfe: I know they do: how can 

we do both? (i. e. train them adequately 

in science and _ still give education 

urses.) 
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Floor: In our state we have to relax 

our requirements to get the people 

we need. We would rather they had 

four years work and then go back to 

summer school for education courses. 

They will get more out of summer work 

if they know what they are getting into 

in the classroom. 

Dr. Wolfe: The five year college course 

is very desirable all down the line. 

Students just get ready to graduate 

when they find something of value in 

education 

Earth Science Education In 

Quincy, Mass. 

by GEORGE WILSON 

Quincy High Schoo], Quincy, Mass. 

The earth science course in Quincy 

is given in the 12th grade on an elec: 

tive basis, competing with other elec- 

tives including a course in aeronautics, 

one in radio, and one in practical physics 

yet it still maintains 75 to 100 students 

every year, and has done so for many 

years. It seems to fill a need We da 

stress from the outset the concepts of 

the universe. I will take just a minute 

to tell you how we have built it up 

We think of man as one tiny speck 

of matter in the universe. We think of 

the stellar system first, with its galaxies 

and super-galaxies, and we do a little 

bit of astronomy Then we come down 

to the solar system and planets, sun 

moon, tides Here we try to dispel 

some of the superstitions the young 

people grow up with, and encourage 

them to bring the subject into their 

homes Then we carry through with 

geology and so on Since I have a 

hobby of minerals, and taught the 

course until five years ago, we make a 

particular point in the course of their 

having specimens to handle We also 

make about four weeks’ study of the 

history of the earth: the theories of its 

origin, paleontology, etc. We go to the 

gravel pit for one trip and from there 

on they hear the story of glaciers: we 

go into local history in some detail 

(Quincy granite: how formed, commercial 

value, etc.). We conclude the course 

with man’s dependency upon geology, 

the earth, for his existence. 

When we started, only three schools 

were teaching earth science. We are 

doing, apparently, the same sort of 

thing as Dr. Stone is doing in New York. 

I think it is fine and I highly commend 

it to all of you who are considering it. 

Floor: You were giving the course but 

you are not giving it now. How did 

you find someone to carry it on? 

Mr. Wilson: Dr. Wolfe was responsible 

for that. The man who is doing it now 

was my assistant principal and could 

teach almost anything. He took a course 

with Dr. Wolfe and he is enjoying the 

teaching and doing very well with it. 

Floor: Again, I would like to raise the 

question of how much time for field 

trips 

Mr. Wilson: Field trips are both after 

school and in school-time, I would say 

about one every month, as an average 

Sometimes we have a museum trip all 

day on Saturday, and there are s®*orter 

trips, around the school, just during the 

period. The trip to the gravel pit takes 

one period. We have trips to Nantasket 

Beach: half for the field trip and half 

for fun. In short, whenever the occasions 

occur, we have field trips 

The Approach to Earth Science 

Education at Phillips Academy 

by JOHN S. BARSS 

Phillips Academy, Andover, Mass. 

nind Certain points must be borne ir 

in considering what I have to say In 

the first place, I teach at a_e school 

where 100 of the boys plan 

college Secondly, the schedule require- 

ments are such that there is neither 

time nor room for laboratory work 

though all students must take a labora- 

tory science, physics or chemistry or 

biology, in a later year. Many take two 

of these 
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Our Elementary Science, as we call it, 

is given in the 9th grade. Its syllabus 

is evidently approximately standard 

for a course based on earth sciences: 

the earth considered as an astronomical 

object (shape, size, motions and neigh- 

bors in space), together with certain 

consequences thereof; the elements of 

meteorology; the elements of physical 

geology; and a whiff of historical geol- 

ogy and of the theory of evolution, 

though the last two are rather in intent 

than in practice, for we often do not 

get so far. 

We make a particular effort to tell 

no lies. By this I mean we try to point 

out that most facts are approximations. 

Similarly, we avoid saying “This is the 

cause of things’, but rather “This is 

the current hypothesis; it may be over- 

turned tomorrow”. Our whole emphasis 

is on how we know what we do, not on 

what we know 

Why have we chosen the _ earth 

sciences as the content of our course? 

There are many values with which you 

are all well acquainted, but I should 

like to emphasize a few To begin 

with, the oldest sciences have the 

simplest origins and so need the least 

background; and the oldest science of 

all is certainly astronomy, which is an 

“earth science” in its beginnings. This 

means, obviously, that the historical 

approach should be used as much as 

possible Furthermore, the old and 

simple sciences connect readily with a 

child’s previous experiences, and answer 

questions likely to be prominent in his 

mind 

There are various minor gains to be 

accomplished from the teaching of earth 

sciences We cooperate with the 

mathematics department, for example; 

I am sure they are grateful, Our boys 

have their first experience with graphs 

of a continuous variable with us; they 

learn about variations, and about ratio 

and proportion, and the use of formulas 

This year I even taught some of them 

how to solve fractional equations be- 

fore they met them in algebra 

Incidently, it is a good idea to say, 

at appropriate points, “this is chemistry”, 

or “this is physics, or biology”. The 

youngsters’ eyes pop at the idea of 

being given some “senior” science, and 

it ilkewise helps them to form some 

notion of what these sciences are about 

and so helps them to make a later 

choice. 

But the major benefit to be derived 

from the study of the earth sciences is 

that in no other way can we show, so 

clearly and simply, how a scientist goes 

about his business. Primarily, of course, 

this means the controlled experiment. 

Unfortunately, I have to talk about this 

without showing it as I said at first, 

we have no laboratory work but the 

gas laws, for example, show very easily 

what is meant by a controlled experi- 

ment. We discuss these laws, we graph 

them, we solve problems involving them; 

We do everything but the experiments. 

(And by the way, may I urge the use- 

fulness of simple apparatus, even home- 

made, so elementary that attention is 

not distracted to the apparatus from 

the point it is supposed to prove. It is 

amazing how much can be taught with 

a Boy Scout’s sunwatch, for instance.) 

To continue, nothing shows more 

straightforwardly than geology the value 

and necessity of careful, exact obser- 

vation 

Finally, by the application of the 

historical method we can show very 

well indeed how hypotheses have been 

developed, not all at once by one man, 

but by the efforts of many over a long 

time, with slow changes to account for 

new facts brought out by new observa- 

tions and new experiments, often them- 

selves suggested by the hypothesis in 

its form at a particular stage. An- 

other example can be_ found in 

the controversy between the Neptun- 

ists, following Werner, and the Pluton- 

ists, with the eventual triumph of the 

Another 

is given by the study of the “drift”, 

from the early opinion that it was rafted 

uniformitarian point of view. 

across a primeval sea on icebergs, which 

rocked back and forth under the action 

of waves and tides when they ran 

caused 

through the observations of de Saussure 

aground, and_e s0 striations, 
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and Agassiz on the Continent and in 

Britain, to the present form of hypoth- 

esis of continental ice sheets. 

In conclusion, let me repeat what I 

said earlier: it is not important what 

facts we teach; what is important is 

the spirit in which we teach them 

DISCUSSION 

Mr. Montgomery: One very vital fact 

has come out in the discussion so far 

particularly this morning: that around 

1895 there was a great deal of geology 

and physical geography taught in the 

schools, and five or ten years after that 

there was practically no such course 

in the schools According to Mr. Stone 

and others there has been an increase 

in geology courses in the schools in the 

last few years I think ve can find 

out wi this tremendot dro} curred 

and wl it is be nnit ( ‘ ich 

1 litt ve may | in t nderstand 

somethin portal t this dis 

sion peca e we are nterested in havir 

a little more geology taught in the 

S< is Il have \ | s but | 

would like t hear what othe have t 

say ut it It s t e that one 

( he reas } | t il tnat 1 é 

whe! | zy Vas ti ont t A s taught 

partly because there was a_e general 

interest in natural science There 

is also a possible correlation with col- 

lecting there were collections all 

over the place; it was the fashionable 

thing at the time. That is one factor 

we cannot do anything about; another 

factor in the picture is that probably 

one of the reasons for the drop in geol- 

ogy was that physics and chemistry 

came in very strong at that time, were 

very practical, and everybody heard and 

knew about them and they were taught 

but mere geology seemed to lose interest 

and meaning to the average perso 

Now we find there is an increase in 

geology teaching. Perhaps it is because 

through the war there was a littl. re 

real zation that geol vy has a pla ! 

of great value to the government and 

armed forces. People heard about it. 

GI's were interested; some were in 

meteorology and saw the connection 

with geology, and so on. This suggests 

to me one more thing: that perhaps it 

is up to geologists to do more to share 

the thing prove that it has a prac- 

tical use, meaning, etc. It is up to the 

geologists to advertise this and if they 

can do it, it will be taught again in the 

schools 

Floor: There was a_ collection of 

minerals hanging around in my school 

for thirty years with no labels and no 

information about them I found out 

later that the course ir mineralogy 

(which had been given was one in 

which people had to learn the names 

and classification of minerals That 

perhaps was a factor in leading to the 

elimination of this course Take che - 

stry as ta t in high se Is i 0 

Vil find that the content f the 

( irsé pared t ’ A Ss entirel lif- 

ferent ry et f t P don't ade vith 

now la vel uch cone ned: the 

subject is gettir er and bigge nd 

ve dont KI \ vhere t Ss 2 ng to stop 

We ¢ I t a re ind 

The only ansvw vhi I can see is to 

irrange it s that iuaents Vil nave 

scien ill the way through scl It 

Vill be « etin vitl 1 lot { tner 

reas I realize this but feel tl scienc 

area has its place in the s idary 

school, and we are going to see geology 

it should be there. but 

not necessarily under the name geology 

Dr. Stone: I just want to add to that 

mentioned earlier that physical geog- 

raphy geology, astronomy, zoology 

botany Latin and Greek were very 

popular subjects in the early 1900's, One 

of my assignments on a committee to 

revise the course f study in New York 

in 1930 was to write to all the state 

education departments in the _§forty- 

eight states, and to several of the large 

‘ities, and ask the send their « rse 

of. st dy r hvsica é ipl 1 iS 

so that we ry ht study the ind sé 

vhat they had t ffer, T ! i ize- 



Dakota, and the other was a mid-West 

state; invariably the answer was “We 

no longer teach physical geography for 

it has been put into the new science 

called general science.” So apparently 

throughout the country, with the 

development of general science, which 

began to become prominent about 1912 

and grew rapidly from that time on, 

physical geography or parts of it, 

chiefly geography became part of 

the general science curriculum. That 

is the way it is in New York state to 

some extent; so is physics, chemistry 

and biology to be found in general 

science from the first grade on A 

different emphasis was put on earth 

science that it should be reserved for 

higher grades llth or 12th years. 

Most of it is geology with a little 

astronomy and meteorology thrown in 

as part of the physical environment, 

which is why we call it earth science 

As to what has become of it (i. e. 

geology in public schools) I think that 

is largely the answer; that lots of 

institutions feel they give a comparable 

course in general science 

Floor: I would like to say that was 

a very fruitful point, that a real geol- 

ogist in secondary school could do much 

towards making the subject vital I 

happen to be in an independent school, 

but we do give a course using college 

textbooks throughout We find we are 

able to cooperate with the _ history 

department by supplying their American 

history group on a= straight physio- 

graphic basis a physical map of 

the U. S. to start Consultations later 

show that they can tie in surface of 

the ground to events in American 

history When we know our European 

history, especially, we can get out a 

physical map of the Balkans and begin 

to explain backgrounds When they 

are dealing with events of the first 

World War I give them the geographical 

background In return, when we give 

examinations in physiography or geo- 

morphology we encourage the use of 

ther languages We also have extra 

points for answers in Latin, French 

German and Spanish We think and 
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say we want languages used in this 

course for extra credit, so we get a 

little goodwill in that particular depart- 

ment. 

We attempt to put these associations 

into the lives of the boys: for example, 

where they go summers. We can brief 

them on what to look for; and fre- 

quently they will bring back photo- 

graphs in return. 

Dr. Wolfe: There is one question con- 

cerned in this approach which continu- 

ally confronts college teachers: this is 

the students who have no basic know- 

ledge on which they can operate in 

doing problems or doing work that has 

to be done. A student comes in here 

to take geology, but you give him a 

problem and he doesn’t know how to 

go about solving it. It seems to me we 

have aé_e difficult problem reconciling 

these necessities, of obtaining a good 

basic knowledge in our elementary 

schools so that when a student comes 

to college or goes out to work he will 

not only have approaches and attitudes 

but equipment. Both have got to be 

done, and both can be done, I think, 

but it is a very difficult problem. 
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APPLIED HYDROLOGY. 

Josep! H. Paulhus. 1949. x 689 pp 

; figs $8.50 MecGraw-H Book C 

N. } This new text and reference bool 

dea vitl the factors t the 

ent f wate ’ ts hases 

t} j the | é The 

ruth \ é has the i ent 

relations in ed in hydr ( her 

ena ind tl develo; ent f actica 

te , ies r itir nd f cast- 

ing streamflow, evaporat S vmelt 

ete ind ippl these techr ies ft the 

solution of flood control rrigatior 

drainage, and related problems The 

basic data is almost entirely limited to 

the United States, as are the techniques 

and problems discussed The appendix 

contains a treatment of graphical cor- 

relation, and valuable sections on 

sources of hydrologic and meteorological 

data, and physical constants, conversion 

tables, and equivalents It will prove 

to be a valuable guide for engineers 

who wish to master the techniques for 

correlating data in the solution of 

hydrologic problems 

a 

CRYSTALS AND X-RAYS. 

Kathleen Lonsdale. 1949. viii, 199 pp., 

13 pls., 138 fig., $3.75 D. Van Nostrand 

Co., N. Y.). This book is based on a 

series of public lectures given in London 

in 1946, and is intended for those who 

wish to go into the study of X-ray 

crystallography and those who use X- 
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ray crystallographic methods and want 

a clearer picture of X-ray equipment 

and the nature of X-rays and their ap- 

plication It presupposes a familiarity 

with advanced mathematics. The histor- 

ical introduction provides an excellent 

account of the comparatively recent 

develo} nent of the science of X-ray 

crystallography The book treats of the 

generation and properties of X-rays, the 

geometry of crystals, X-ray 

investigation eometrical structure de- 

termination atomic and electronic 

distribution determination, and _ extra- 

structural studies The final chapter 

describes the icnieve ents ol X- i\ 

rysta grapl in the different ences 

KLEMENTARY SCIENCE 

REVISED 

ihn S. Barss I S 

nn S. Barss And é Ss We 

é tr ne 1utt r that the title 

i tnis é Ss notnil il it 

vhat < ’ t t<« ld t ‘ ed 

Elementa Earth Science Revised 

It Ss ul itstanding resentatior f 

ele ental iStror meteorology 

physical and historical geology for the 

secondary school student, emphasizing 

theories and the historical development 

of the sciences We recommend it 
wholeheartedly as an ideal text for a 

junior high school general science class 

* 

"GEOLOGY APPLIED TO 

SELENOLOGY. IV: THE 

SHRUNKEN MOON. 
J. E. Spurr. 1949. x, 207 p 

$4.00. (Business Press, Lancaster, Pa.) 

p., 36 figs.; 

The late author visualized the moon as 

a spheroid which shrunk from one which 

was much larger, perhaps with an equa- 

torial diameter between 3000 and 4000 

miles This shrinking started at the 

time of the moon's capture by the 

earth During much of this time, the 

moon's surface temperature may have 

been 1000-2000 e The process of gas- 

elimination and condensation was ac- 
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celerated by the capture of the moon 

by the earth through renewed heating 

and increased equatorial appression. 

This study of the past history and evolu- 

tion of the moon’s surface is an excellent 

example of the application of the induc- 

tive method to the study of a science. 

* 

*A NEW THEORY OF HUMAN 

EVOLUTION. 

Sir Arthur Keith. 1949. x, 451 pp., 1 

fig.; $4.75. The basal idea of the author's 

“Group Theory” of evolution is that man 

has evolved from the very beginning as 

a member of a social group A large 

number of these small competing groups 

favored rapid evolutionary changes 

These original groupings were deter- 

mined by territory, not by kinship. The 

author believes that the higher primates 

] already had this gr livision before 

man’s simian ancestor appeared on the 

earth This theory, perhaps, may be 

considered a new rendering of Darwin's 

theory. In this book the author discusses 

his new theory of evolution, the major 

divisions of mankind, the evolutionary 

role of “race’’, and the rise of nations 

This volume should prove to be stimu- 

lating reading for those interested in the 

sociological aspects of evolution. 

* 

REPORT OF THE COMMITTEE 
ON A TREATISE ON MA- 

RINE ECOLOGY AND 

PALEOECOLOGY. 1948-1949. 

Harry S. Ladd, Chairman. 1949. 121 

pp., 19 figs.; $1.00. (No. 9, National Re- 

search Council, Division of Geology & 

Geography, Washington 25, D. C.). The 

current report features articles on the 

Paleoecology of the 

Montana and Wyoming by Christina 

Cambrian in 

Lochman, and the Paleoecology of the 

Jurassic Seas in the Western Interior 

of the United States by Ralph W. Imlay 

Current Activities, 

Recent Publications, Annotated Bibliog- 

raphies of Marine Ecology and Paleo- 

Other articles are 

ecology, and Types of Occurrence and 

Position of Bryozoa in Late Paleozoic 

Sediments of the Midcontinent 

‘INTRODUCTION TO COLLEGE 

GEOLOGY. 

Chauncey D. Holmes. xxii, 429 pp., 312 

figs.; $4.00. A well-illustrated introduc- 

tory text suited for a one-semester 

course, Following an introduction to 

the earth, and rocks and minerals, it 

presents an outline of the geologic 

history of North America. The concluding 

chapters deal with rivers, landscapes, 

groundwater, wind, and petroleum, The 

principles of rock and mineral identifica- 

tion are discussed in two supplements. 

a 

THE DISTRICT OF COLUMBIA 

ITS ROCKS AND THEIR 

GEOLOGIC HISTORY. 

Martha S. Carr. 1950. viii, 59 pp., 

7 pis, 2 Bee: SL. (U. S. G. S&S. 

Bull. 967; Supt. of Documents, Govt. 

Printing Office, Washington 25, D. C.). 

The author’s purpose is to present a 

picture of the geology of the District in 

a form that will serve the teacher, the 

student, and the layman, This purpose 

is fulfilled in an admirable way, and 

this publication is a credit to the Sur- 

vey, which should be commended on 

this forward step in geologic education. 

A condensation of the report may be 

found on pp. 3-6 of this issue 
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A Geologist Visits Europe 30th 

Sides of the Iron Curtain, by Horace 

G. Richards. 

A Glossary of Mineral Species, by 

Jerome M. Eisenberg. 

Prospecting for Ores by Geochemical 

Methods, by Jerome M. Eisenberg 
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WV pay 40c each for copies in good con 

dition of the following issues: Au 

September 1946 March 1947 September 

October 1947 Gertrude Roberts, The Earth 

Science Digest, Revere, Massachusetts. 
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Rock Trimmer for Private Collectors | 

| 
Designed for the ‘C’ Clamp design; 

professional min- Quality built. 

eralogist and the Chisel pressure 

university field, | varied by lever 

its small size and ] actuating screw 

low cost recom- . mounting chisel. 

mend it to the “V" base for use 

serious collector — on ground detach- 

able to take ad- able for carrying 

vantage of this or bench mount- 

portable trimmer. . . ing. Wt. 50 Ibs. 

Favored not only for its in-and-out of doors adaptibility, it affords an ease of 

handling and, above all, a working efficiency which have established it as 

an instrument of steadily increasing popularity. Private collectors will value 

it especially for the improved appearance of specimens cut and trimmed by it 

and for the protection it provides against costly damage to delicate crystals. 

Ward-Armstrong Portable Rock Trimmers (Sp.5a) $50.00 

WARD'S NATURAL SCIENCE ESTABLISHMENT 
3000 Ridge Road East Rochester 9, N. Y. 

VIVID FLUORESCENCE 

MUCH LOWER PRICES 

WEIGHT 16 OUNCES 

STREAMLINED 

SHORT WAVE 

LONG WAVE 

MINERALIGHT — 110-VOLT 

Model SL Ultra-Violet Lamps @ BATTERY 

AFTER TWO YEARS OF RESEARCH, THE 

finest Mineralights ever produced 
ARE NOW HERE AT UNBELIEVABLY LOW PRICES. 

MODEL SL 2537 ees Short Wave Also fie!d accessories. Modern- 

MODEL SL 3660 _ Long Wave ized, light weight, low priced. 

sani —- Pae@nt . rE FOR ATALOG 

See your Mineralight Dealer 

ULTRA-VIOLET PRODUCTS, INC. 
SOUTH PASADENA, CALIFORNIA 

Scme Dealerships still available 
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* OUT-OF-PRINT GEOLOGY BOOKS - gR 8 
8 

mm 

z We have one of the largest selections of out-of-print earth science books 33 

¥ in the country. Send us your want list of earth science books on geology, * 
* 2 Meat . 
s mineralogy, paleontology, mining, and related fields. Send for our latest free % 
3 price lists of in-print and out-of-print earth science books. ay 

5 The following is a selection of titles from our current stock. Please select *~ 
4 alternates if possible, for we have only 1 copy of many of those listed. 10 or x 
Re more books, 10° discount. All books F.O.B. Boston, All books are in good % 

Re second-hand condition unless otherwise noted. S 

5 
rs: 

3s LIST No. 2 33 

% Blackwelder, E. & H. H. Barrows ELEMENTS OF GEOLOGY. N. Y. rf 
5 1911 §$ 1.00 55 
oi 

ay 

® Brigham, A. I A TEXTBOOK OF GEOLOGY. N. Y. 1902-04-11 1.00 ®& 

Pa Dana, J. D MANUAL OF GEOLOGY, 3rd ed. N. Y. 1880 2.00 ES 

5 ith ed. N. Y. 1894-96 225 8 
3 THE GEOLOGICAL STORY BRIEFLY TOLD. N. Y, 1875 or Rev e 
% 1895 1.00 mi 

S REVISED TEXT-BOOK OF GEOLOGY. 5th ed. N. Y. 1897 25 8 

R MANUAL OF MINERALOGY & PETROGRAPHY, 12th ed. N.Y. 1897 150 & 
& 

iS Grew, E. S THE GROWTH OF A PLANET. N. Y. 1911 1.00 a 

iS Jeffreys, H THE FUTURE OF THE EARTH. N. Y. 1929 100 & 

iS Longwell, C. R. et al OUTLINES OF GEOLOGY. 3rd ed. N, Y. 1937 2.25 ty 

% Lyell, C. (Sir) PRINCIPLES OF GEOLOGY. 11th ed. N. Y, 1872, 2 vols. 450 §& 

= §=Miller H THE OLD RED SANDSTONE. 4th ed. Boston, 1851-52 1.50 & 

fi THE TESTIMONY OF THE ROCKS. Boston. 1857-60 125 

‘s THE CRUISE OF THE BETSY, with RAMBLES OF A GEOLOGIST. es 
Re Boston. 1858 125 

e THE FOOTPRINTS OF THE CREATOR (with MEMOIR by L 3h 

os Agassiz) N. Y. 1881 1.25 a8 
oo 5. 

5 Pirsson, L. V. and C. Schuchert INTRODUCTORY GEOLOGY. 2nd ed 3 
's N. Y. 1928 200 & 
Ry 4 

o Ries, H ECONOMIC GEOLOGY. 4th ed. N. Y. 1916 2.00 

% Scott, W. B AN INTRODUCTION TO GEOLOGY. 2nd ed. N. Y. 1909-24 1.25 a 
at 4. 

& Tyndall, J THE FORMS OF WATER IN CLOUDS & RIVERS, ICE Kk 
5 & GLACIERS. N. Y. 1897-98 or Akron, 1872 75 bs 

5 HOURS OF EXERCISE IN THE ALPS. N. Y. 1873 1.50 : 5 
e Winchell, A GEOLOGICAL EXCURSIONS. 3rd ed. Chicago. 1886 1.00 § 

WALKS & TALKS IN THE GEOLOGICAL FIELD. N. Y. 1886-90 75 OB 
ge ae 

5s s 
5 
es Pe 
al ab : THE BOGK SHELF : 
z THE EARTH SCIENCE PUBLISHING COMPANY is 

Revere, Massachusetts 
z 
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NOTHING BUT 

NATURAL HISTORY 

IN LAYMAN’S 

LANGUAGE 

Frontiers - Five Times a year 

3 years (15 issues) $4.00 

Published by 

The Academy of Natural 
Sciences 

19th and PARKWAY 
Philadelphia 3, Pa. 

BUILD YOUR OWN 

GEIGER COUNTER! ~ 

2 

sr 

- 
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GEM ROUGH 
WILLIAMSITE: from U variety 

of massive light green to almost emerald 
green precious serpentine with pleasing 
patterns of yellow and black throughout 
This material has been represented as jade 
Light green material @ $2.75 per pound, 
dark green material @ $3.25 per pound 

APATITE; GOLDEN from Mexico. Crystal 
clear golden-yellow crystals of fine mate- 
rial for cutting f lawless faceted gen In 
pieces from ‘ to 8 grams each @ 20 ts 
per gram 

PERTHITE: from Canada Semi-translucer 
golden-honey colored feldspar, with moon 

stone-like 1dularescence when properly 
1entateda n the ther lirection P D120 

per ounce 

TOPAZ ecious f 
Crystal { excel W 

cut br sting s i is 

e 2 xte $ 

wing 

slabs 
ntings 

jem an ring 
-ases If not, write for it IT’S FREE 

Al patel O58 N. 3. © Satisfaction 
ney refunded 

TECHNICRAFT LAPIDARIES 
CORPORATION 

IMPORT-EXPORT 
3569 BROADWAY NEW YORK 31, N. Y. 

FRANK LYMAN — 
ne wre FINEST QUALITY SEA SHELLS | at 
kit y scientifically labeled *lassified Min rtur 
He S} N Deluxe | s 
Fu 4 e hells and rals a 

ond gar Write for V 2, Nos 8 : bined December 
FREE 4 tive specime FREE edition 

SCIENCE KITS LTD. literature FRANK LYMAN 
5514 R Hollywood Bivd. « Hollywood 28, Celif LANTANA FLORIDA, U. Ss. A. 

Just Published! 

By CHARLES E. HENDRIX 

eseivep ner PUBLICATION No. 1 OF THE EARTH SCIENCE elegy 

This n book is a “must” for any interested in what goes on beneat! 

the surface of i eartl A popular uunt of caving, it includes discussions 

n the hobby f spelunking, the origi me caves and theories of cave formation 

dripstones (stalactites, etc.), cave surveying and mappin exploring 

ent, and commercial caves It ofusely illustrated with photographs 
ind 21 line drawings by the author 

JUNE, 1950 68 PAGES, 34 ILLUSTRATIONS $1.00 

Discounts will be allowed o1 uantity orders. Dealers’ in ries are ited 

THE EARTH SCIENCE PUBLISHING CO. — ‘jak —— 
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URANIUM PROSPECTING WITH 

M-SCOPE GEIGER COUNTER 
16 Page FREE LITERATURE 

* Ultra-Sensitive * Accurate 

* Low Battery Cost * Extra Light 

Price $35.00 up 
TIME PAYMENT PLAN AVAILABLE 

Free Literature Upon Request 

FISHER RESEARCH 

LABORATORY, Inc. 
1961-63-65 University Ave. Palo Alto, Calif. 

QECOCOOOGC4 

THE EXPERTS SAY CHOICE CRYSTALS 
B HILL WI5i t | We aim to stock all the crystallized types of 

+ Minerals, bo th groups and singles, in choicest 
eee selected quality, from foreign and domestic 

° ¢ , sources Quality is our watchword. Pay a 
he best buy in lapidary equip tew cents more and get the best 

——— = 

CUT GEMS 

Complete stocks of cut gems, both faceted 
and cabochon, all genuine, precious and 

MINERAL EXCHANGE semi-precious, from world wide sources. 
Also all the important syn‘hetic gems, in- 
‘luding the new famous TITANIA (synthetic 
Rutile) which has more sparkle than a dia- 

BUL IN mond (1 to 3 cara's @ $15.00 per carat) 

Announces: THE FIRST URANIUM COLLECTION 
SPECIAL CONVENTION ISSUE 5S important uranium minerals: pitchblende, 

ee eee : oe £ the carnotite, autunite, ium salts, uraniferous 
eae nie ai a Aiea ee nen agate, for $3.50 pesinel d. Handbook of 

ig rae Dp aa pee Uranium Minerals for pr ospe ting, containing 
ee Se ee eee ae ee oe 96 pages, for $2.00. Both for $5.00 postpaid 
Order now at 59 cents per copy or sub- SUPPLIES. BOOKS. Etc. 
scribe for three issues at $1.00 per year. 

1552 STEINER STREET All he i nportant peain on Geology, Miner- 
lo jem aleobotany and Lapidar SAN FRANCISCO 15, CALIF. NEW. elegy . eas Chasseuman, aa 

»wing 164 indi vidual 
né in colc Listing 1400 

definitions of nerals. Published in London 
TREASURE and MINERAL “~& Price $4.75 plus . ee postage 

LOCATORS Supplies such as Fluorescent Lamps, Micro- 
scopes, Riker Mounts, Hardness Pencils, 

/ d Diamond Saws, Geiger Counters, etc. Geiger - Counters 
FOR URANIUM-ORES 

P 

Page Catalog Free. Wri 

V. D. HILL. 
ROUTE 7, BOX 400 SALEM, OREGON 

1000000000000 0000008000000006 

FISHER RESEARCH 

LABORATORY INC. 

Palo Alto, Calif. 
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_ WN GEM- MASTER ai HILLQUIST SLABBING els 
SAWS! GRINDS! & if 12° bench model, 

L SANDS! BUFFS! ——}4 
- } Everything in , ; ;. 

2 cluded except fe 

1's 

\ 

16° floor model hy 04 ee 

motor. Uses all 

20” floor model, $140. | 
Real rockhounds saws 

aS ti i aa big —_ 

Hillquist acces ate capacity and lifetime |! } 

p ies. Ideal fo rst ti M \j- orice tdeok for FTNTTNATIELINUNRENINY <o"s"" ction. “Mosie: Jam | 

N. 
$42.50 complete & Cut Faster—Last Longer—Costm for above $46.35. 

gless. Available in all sizes. 

HI UU DRUM SANDERS x? ee SYou ll swear by ‘em, not at em!& “ll ILLQUIST COMPLETE FACETER 

The most popular drum %. s* Only $62.50 complete with 3 
sander made Peteied e ° BEFORE You BUY ANY ¢ \ ae plates ang any 
“quick-lock’ screw makes Y = iy f d form quickly and teat sending eC LAPIDARY EQUIPMENT- Zi _Retab tiem lly ant 

Send forour BP FEE inf — cloth. Two sizes (2 x7 © me ] a 

(3x7 —$7). State ls \ aa entlenteiee 

oe the price aaa CATALOG nee 
The “Cadillac” of trim saws. Exclu PACKED FULLOF HELPFUL LAPIDARY = LOUIS, — 

eae INFORMATION - SEWD WOW TO- at high i =a ™ ™ arbor. “No-splash EQUIP specdendeaws = wy 

m plastic guards inane. @ ad 

C0.| 5 =~ 
clamp and guide . WIC, Exclusive ramrod 

* 
Ld 

Sema Mae (545 W.49TH ST SEATTLE 7 WASH IIa aime 
= 

Precision rock 

— re pl i 
aT ri blade, $57 On 8 —_ — % a st tA So on 

~, a oo * « 

7 mn “Al ff * CTT 
MUUIMAUAIMMAC EM (Fg) cicgerthonthe Gem-Mosier Handles 

{ A fine precision instrument. Only . - an = amas oli cig cnr js rn 
¢ $29.00 dena apa . a yy a ,< cuts spheres — does every 

e Page: eed = - thing and does it better 

a Fey oe EM = thovends in use 
e4 PP at bet Big! Rugged! Fast! Quiet! Takes Everything included a S di 

A a —_ ot $2 No aerate 2 2 wheels. Valuable for pro except motor oi) be 

va lion i mile fess als or anyone wanting fast at$110 % ad a 
Cd | smooth grinding. arbor only $53.50 _ a 

\ rer 

LAPIDARY SERVICE —| hes (JEWELED GAVELS 
. ) 

Cuttin of fac Or z hor Ss Ir Hand. 
your = igh ‘heeu uae © | k lish ng of all eo miniature ‘Past- Pres jent 

A samme lete stock of gem stones for your 2 F TING M “OF r Yes, : - woh ne A wi 
collection « ewelry. Featuring beautiful § fir w h actu 
Australian Opal and syntheti Rutile at 1vel itse { ices ‘$6. 95 to $17. 50. 
new low prices istrated pr 

ACE LAPIDARY CO WOOD ; ; P. O. Box 67, JAMAICA, N. Y. 1108 E, 67 Pad Ingiewood, Ca‘il. 

MINERALS USED IN THE MANUFACTURE OF GLASS 

EARTHENWARE, CHINA AND FIRE-PROOF BRICKS 
” ead 

15 specimens 1!.”x2 plus a 9”’x12” compartment box 

Price $3.00 prepaid 

Booklet, Introduction to Geology for the Layman a0) 
4 

! WE SPECIALIZE IN MINERAL SETS FOR GIFT SHOPS AND MINERAL SUPPLY 
STORES - - - DEALERS’ INQUIRIES INVITED 

Write for free catalogue 

ECKERT MINERAL RESEARCH 
Dept. E 110 E. Main Street Florence, Colorado 
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| RADIATION DETECTOR 
Designed Especially For Prospectors 

Engineered By 

Pioneer Manufacturer of 
Radiation Instruments 
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BURMINCO 
Are You Interested In 

Rare Mineral Specimens ? 
Gem Materials ? 
Fine Fluorescents ? 
Showy Cabinet Speciments ? 

Some of our recent offerings: 

Morganite, Beryl Crystals, 
Famatinite, Melanovanadite, 

Percylite, Hewettite, Codazzite, 

Quisqueite, Stolzite, Topaz, 
Lawsonite, Patronite, Pascoite, 

Cerargyrite, Cornetite, Curtisite, 
Paravauxite, Tennantite, Triplite, 

Fluorescent Calcites, etc. 

Then write for our free, con- 

tinuously up-to-date catalog. 

“Ee 

@ LIGHT @ RELIABLE 

@ PORTABLE @ SENSITIVE 

Write for Full Details on Mode] F-4 

Technical Associates 
3730 SAN FERNANDO ROAD 

GLENDALE 4, CALIF. 

; ; 5 4 PLDI LIYE PPP LLL o_o 

SUMMER SPECIALS 

> 

5 
> 

PAL ARAAAL APAARALASL ‘JAKE’S MINERAL & ROCK SHOP 
Route 2, Box 14 Gi roy, Calif. 4 
PDA DAD DDD DDD LD PD LLL LP 

MINERAL NOTES 

AND NEWS 
idy s and 

es of Mine s. The 
O rna =: x Fed 

Minera S eties 

e a 
S y utes 

Paul VanderEike, Editor 
Route 5. Box 177 

BAKERSFIELD CALIFORNIA 

BURMINCO | 

128 S. Encini‘as Monrovia, Calif. 

| Open 9 A.M. to 9 P.M. Closed Tuesdays 

GEM ROUGH 
KEWEENAW AGATES, Small beach 

pebbles. Colorful $1.25 Ib 

AVENTURINE. Green quartz with 

mica 1.25 Ib. 
STAR QUARTZ. Should be in every 

collection 200 Ib. 

DENDRITIC OPAL Trees, shrubs 
in tan and white opaque 
opalite 1.00 Ib 

BLACK OBSIDIAN. Jeweler’s qual- 
ity 1.15 lb 

BRECCIA JASPER From Stone 

Canyon 115 Ib 

NEVADA GEM WOOD Browns 

and reds 1.25 lb. 

RHODONITE., Pink and 

black 1.15 Ib. 

ALGAE AGATE, Brown feathery 

whorls 1.00 Ib. 

MONTANA AGATE, Bands, colors, 

spots 1.00 Ib. 

ALL GEM MATERIALS POSTPAIL 

ONLY AHMEEK, MICH. 
THE 
BEST VIOLET L. LUOMA 
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The Rocks and Minerals 

Association 
Headquarters: Peekskill, N v, VCSaA 
Organized in 1928 for the increase and 
dissemination of mineralogic knowledge 
Membership in the Association is open 
to all persons of good standing in their 
respective communities, and who are 
possessed of a sincere interest in mat 

ters mineralogic 

) 

tary ROCKS AND MINERALS 
ASSOCIATION, Dept. ES 
Peekskill, N. Y 

I de 

Pp se e ‘ 1 t 

years for which §$ is en 

closed as dues Dues $3.00 a year.) 

NAME 

ADDRESS 
(Please print or write plainly) 

INDIAN RELICS 
4 VERY FINE ANCIENT INDIAN 

ARROWHEADS, $1.00; i tiny 

perfect bird Arrowheads, $1.00; 1 
Ancient Stone Tomahawk, $1.00; 

2 Flint Skinning Knives, $1.00; 1 

Large Flint Hoe, $1.00; 2 Spear- 
heads, $1.00; 10 Arrowheads from 

10 states, $1.00; 10 Fish Scalers 

$1.00; 10 Hide Scrapers, $1.00; 4 

Perfect Saw edged Arrowheads 

$1.00; the above 11 offers, $10.00 

Postpaid. List free 

§ 

; 

§ 

LEAR’S 
GLENWOOD, ARKANSAS 

LAPD DAI IIIS OOOO 3o35“4ue“5yere’ LP 

7 40) Role) logote) Re) 8) 8) 33 
For study in class or home — Geologic 
interpretations of National scenic won- 
ders in beautiful Natural Color! Send 

‘ $1 TODAY for Trial offer — 3 MOUNTED 
LAI 2" 9 2" SLIDES postoaid. FREE 24-page 
TL catalog ~ DEPT. 1 

4 112 E. Lemon 
Heald-Robinson Monrovia, California 

URANIUM ORE 
MAY BE EASILY RECOGNIZED WITH THE 

RCL ATOMIC BLINKER 
Made by the World's Largest Maker of 

GEIGER COUNTERS 

Radiation Counter Laboratories, Inc. 
Dept. ESD. 1844 West 2Ist St., Chicago 8, Ill. 

CABOCHONS 
Choice stones for collectors 

or jewelry making 
Approval selections sent, reference 

or deposit required | 

Fine quality light green jade- 

ring and earring size at 

$2.25 each 

TITANIA GEMS 

(Synthetic Rutile) 

Cut for maximum brilliance 

and colors 

$9.00 per carat 
plus excise tax 

CUSTOM CUTTING 
Your stones cut and polished to 
order Average charge, $1.00 per 

finished cabochon 

Kane Lapidary & Supply 
1681 E. McDOWELL ROAD 

PHOENIX, ARIZONA | 
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All books listed here may be obtained by sending a check or money 
order to THE BOOK SHELF, THE EARTH SCIENCE DIGEST, 
REVERE, MASS. 

We pay postage in the United States] 

OUR TEN “BEST SELLERS” 
Since we began to advertise our complete catalog of books on the 

earth sciences, which appeared in the Earth Science Digest from 

June 1949 to January 1950, we have found the following ten books 

‘ to be the ones most in demand by our readers from the list of 

over 250 titles: 

1. THIS EARTH OF OURS by C. W. Wolfe. 1950. 384 pp., illus. $ 5.00 

2. HANDBOOK OF URANIUM MINERALS by Jack DeMent and H., C. 

Dake, 2nd Edition, 1948. 96 pp., 22 illus. 2.00 

3. MANUAL OF MINERALOGY by Edward S. Dana. 15th Edition re- 

vised by C. S. Hurlbut, Jr. 1941. 480 pp., 436 illus. 4.50 

4. GETTING ACQUAINTED WITH MINERALS by George L. English. 

1936. 324 pp., 258 illus. 

TEXTBOOK OF MINERALOGY by Edward S. Dana. 4th Edition re- 

vised by William E. Ford. 1932. 851 pp., 1089 illus. 6.00 

6. HISTORICAL GEOLOGY by Carl O. Dunbar. 1949. 567 pp., 380 illus. 5.00 

7. OPTICAL CRYSTALLOGRAPHY by Ernest E. Wahlstrom. 1943. 260 

9) | 

pp., 208 illus 3.25 

8. DANA’S SYSTEM OF MINERALOGY, 7th Edition by Charles Palache, 

Harry Berman, and Clifford Frondel. Vol. I: Elements, Sulfides, 

Sulfosalts, Oxides. 1944. 834 pp., 1500 illus. 10.00 

9. INDEX FOSSILS OF NORTH AMERICA by Hervey W. Shimer and 

Robert R. Shrock, 1944. 837 pp., 303 pls. 20.00 

10. THE OCEAN by F. D. Ommaney. 1949. 238 pp., 16 illus. 2.00 

Is there a book relating to the earth sciences which you need and 

which was not listed in our catalog? If so, why not write to us? 

We can obtain for you practically any “in-print” book published. 

The Book Shelf 
The Earth Science Publishing Company Revere, Mass. 



MAKE YOUR PURCHASE OF SELECTED 
MINERALS WITH CONFIDENCE FROM 
AN ESTABLISHED DEALER 

For the past fifteen years we have supplied choice selected mineral 
specimens to colleges, museums and private collectors. During this 

time we purchased many large collections that have since been 

distributed to museums and collectors throughout the United States 

and many foreign countries. We are constantly purchasing fine 
minerals and entire collections from world-wide sources and have 
at present a remarkable stock to offer. With fifteen years of faith- 

ful service behind us, we look forward to serving your future needs. 

Selected Mineral Catalog No. 9 
Our catalog number nine listing minerals, crystals, fluorescent 

minerals, fluorescent lamps, books, picks, etc., is still in use. It 

can be had for twenty-five cents in coin or stamps to help defray 

postage and printing charges. Available free to colleges and 

schools if requested on department stationery. 
Send for free copies of our bulletins No. 1 describing and 

illustrating Uranium-bearing Minerals and No. 2 describing and 

illustrating Crystallized Golds. 

Mineralights 
When the Ultra-Violet Products, Inc. introduced Mineralights 

more than a decade ago. we were one of the first mineral dealers 
in the East to represent and recommend them. We still recommend 

Mineralights to be the finest short wave ultra-violet lamps on the 
market. We carry the complete line in stock for immediate delivery, 
including the new sensational SL models. There is a Mineralight 
designed to meet your particular needs whether this be in the field 
or in the laboratory. Prices range from $12.50 to $165.00. Send for 

free descriptive folders. 

Estwing Prospectors Picks 
The ideal prospectors or geologists pick is made of finest steel. 

Head and handle forged from one piece of steel. Handle is leather 
covered for comfortable and firm grip. Fully guaranteed. Available 
in black finish at $3.25 and highly polished finish at $3.50. Postage 

and insurance for three pounds is additional. 

SCHORTMANN’S MINERALS 
10 McKINLEY AVENUE EASTHAMPTON, MASS. 


